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(57) Abstract: 



PURPOSE: A liquid crystal display and a computer are 
provided to display a moving picture without degradation 

» 

of brightness or dim movement and to display a still 



VG1 



picture without flickering. CONSTITUTION: A backlight ~M 

r 



t2 




>A1 



y A2 



^A3 



control circuit variably controls the display luminance of ^ 
a liquid crystal display panel(44) by controlling the 
luminance of a backlight based upon whether an image 
displayed on the liquid crystal display panel is a dynamic 
image or a static image, and an LCD(Liquid Crystal 
Display) controller controls so that a part or the whole of 
a dynamic image is displayed by using a single color for 

a predetermined time in a case that an image displayed on the liquid crystal display panel is a dynamic image. 
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T 

= 7 fl^-*l ^-2002-0029619 

5. 2* ^eflsl «3»Ela nfle^^ LCD s] ^^s\ ^sfl* M-^fe S.^. 

£3^E 2°fl £^1€ iAl ^-^HlAi ^A>Aj ^ S|S.(118) ^ <£l3:4i t 1 * 33.(116)3.-f B} ^A^d 

31) ^ ^l^Al( 1 32)ofl z}-z]- AlJ:sl ;s|-*§-§- i+EHl* S.^. 

£ 4a* CRTSl &± ^2] ^-sl Al^V -g-ig-s] ala q-^iflfe 

S. 4b* LCD&l fl-i K x\ ^-°\ a]^ -§.^2} ula l^-f- ^vfl^- 2.^. 

51 5a* CRT ^3-^* 3L*]f± ^-f^ $-#0} iA]c|^. v+eM* 

5L 5b* LCD -JM 3 JM-^I m^* S^. 

£ 6a* CRT.^Hl ^^HM- ^*°11, a>^-o1) ^*}7l 5.3. 

S. 6b^r LCD -iHl ^-fcfl, A>^-ofl O^SflAi Al^islfe $-$-jr ^ *M ^ 5.^. 

£. 7a* 2+ 3K V EflolE) A>oloi] ^. SH}-* ^J^M ^ ^Ji^S (dim movement)!: a o V *l«Hr ^"i" ^§^1* 5-^. 

SL 7d* 4 ^ Al-oH ^-aV^. ^-<y«H ^ji^Ht- #Al«Hr «o v ^l- ^*}* 

51 8* 5L 7c^ ^fH 2]*^ *»1!- «(|^5->fe ^ SA] ^-^21 ^-g- ^ifl^ 51^. 

£9^^ l^sl »ii ^AHisq- 5^.^ SA] ^ 2} 7l)§* tM|* V+B^fe 7l* !"3.£.. 

£ 10* ^3 S^l ^^-¥-(44)^ Al^Al 5)3.(46) ^ t 1 * £13.(48)3.^ oji^ aA ] sfl^-^C 

44)3. #^3* ^IJlSl <yjf 21 3)-^^: 5i^. 

i ll^r, ^-^-Aj-^- S a1%v nfl, qfl^g K x\ 3fl^^-(44)°fl ^^^-5. SA]^fe SAl ^fl-g-l: ^vfl^ 5L^. 

S. 12^ LCD n)^7)(42)S.^ n 1 ^ ^S.(46) ^ t 1 * ^^(48)S.°fl 4* ^Jis] ^■^^ll- 

£ 13* ^ SAl§ nfl, LCD ^<H7l(42)S.^-E] ^ a}^ ^tfl^ Efolty^E. 

£ 14* ^SHM- °fl, LCD >)H 7l(42)3.-sf t\ 4^ -tli* ^-^* e}o1^s>e. 

£ 15* 3.+] ^^¥-(44)Sf €i*S) ^^«H1 7l2:S>^ o»7$ IA] ^^«.(44)ofl aAlS)^- ^Aj-o] rf-^Vol^ 

£ 17^ ^ #f S1S(60)S1 ^Lfl^ 7]^ 

i 18a* ^-^ #1 ^^^>7l i^. 
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5. 18tnr *t SIS^I ^ IE.^. 

2: ^a>a3 
3: aJ^aI 

42: LCD *lH7l (fi. a] *H <^t£) 

44: «Sj^ S A] jfl^^- 

56: 4| 5}-o]H *M *)H ^) 

60: 3H V jg-ig H3.(J&3 tt) 

62: H.^l'y t^2.^(7l^ 4^) 

64: ^ ^) 

Jl: *W 

tl: ^ EflolEl-g. Ajl=* 71^(^1 ^A> 7)tY) 
t2: SAl-g- A^gj 7}^V(^2 ^A> 7l^>) 

^ S A) «J 3fi-E|6fl ^S, £AH1 ofl^H. nflE^>-^^ 6P^J ^ 

<^ fiA] ^-*l(LCD)Sl a A] ^-^O) rflSJ^jDL A5^ £7 > ^Aj-SlJl o},} SAlS)^ Sj-Aj-o} -g^fe, 
E^- = HS-AflAi f-ofl ol*S|fe QflAj JtA] ^HAiSf QO] 7$7] , TV O] -g-5| Qfl ^ K X\ 

*fe °fl§-°fl, 3^ ol-g-5]^ o»;g fi A] ^ofl^JE, ^-^-i- fiAl*}^ tl^7> ^7>^- 

al Sicf. LCDfe *^-a#(CRT)* ?ult TV°fl ^S^H ^-^o)ji ncfx| *>a]s}^ t 5U7l nfl 

€r^l, W Q# 7H«fl LCD TV ^-^ol ^7>^ ^ .S.S 



5L 1* ^2fl^ oJj>g S A} #*)SH ?m T 1 ^* ^Hflfe £ lofl flo^fe. S^Vg ^-3] ^-^(100) 

4 aAl«.(no)7} ?HS <a*13«H 5Ufe <*3. «°1 £a!«}.jl Sirf. £ iofl .£ a]^- a><4 ^-o], ^^e1(io 

0)S^ «|3 aA}«.(no)S. ^12: t-flo]Bl(D100)Sl- l-7l cllo]^(D101)7> c-)] o] ej (D100)^ s. 

^ RGB -iljSLOlJl, ^-7] tflo}^(D101)fe -§-71 A]Jl, ^71 A]Jl, ^olE) -aoflol^. A]^(DE), ^ €^ f"* 
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c»7$ 5.A]Jf(llO)^, LCD *H7l(ll2), S.3 ^^-^-(114), 43:4 44 33(116). 44 33(118), 

A3i 4<3- 120). 4 43^(122), ^ 4 43^4 °133(124)-i- S444- LCD *M7l(ll2)te, ^4 

3(100)343 44 #334 7*1^ 3M3(D100) U *7l 433(D101)°fl 3^43 43:4 44 33(116)3 44 

t^3^- ^12- DfloiBi(DllO) ^ 43:4 *1H 43:(Din)«- A M44. at!- LCD 3M7Kii2)fc. ^44 ^4 33 

(118)3. #334 444 a]J:(D112)» ^-UflH. S3 (114) 4°fl £43fe 34 £3 *fl-§-# 

344. 

S. 2* 4^43 3^ S3 ^^-¥-(114)31 4 A 3°fl 343 4344. 5. 24, 433 °J"^a uflS^ig LCD3 4*33 

^ Ml* 44^ £^<>14. J£ 23|fe LCDfe 3l ^ 32 43 3^-g- 434-0. 44. 3l 43 

34 43^, n(n4 344)7fl3 ^A>^(131)4 m(m4 444)7113 43:4(132)3 ^xfig o.s. «H*13j1. ¥44(1 

3D4 43:4(132)3 4 ^44 4e3fe 34*§ ^3(^33 4^4)4 uj-q- m«3^3(TFT; 133)7> 4333 44. 



TFT(133)3 33H 444 ^A>^(i3i)ofl ii 4^ 43:4(132)3 343^1, 44£ 3i € 

^-(134)3 3433 #4. 43 32 43 31 43 71*4 33=4^ 333 333^-, ITO *3 ¥3 443 

o}gfl ^.ej 7]^. ^^o^ <g^oflfe ^-f. ^^-(135)01 *g^sq<>| 01^. o] ^-f: 4^(135) 444 44 44 44 33.(1 
36)3 343^, ^-f- ^ 33(136)3 3*1)3 ^€4. ^3^-, 3 44 44(135)3 XI 1 43 34 

4°fl 334 s^i 44(134) 4°H 343 4333 5£4. 



^-7) ^A>^(131) AlJ L A5( 13 2)^ r , ^AfAj ^ J^S(118) ^ 43.4 ^.s. 3s.(ii6H AA 3433 5U4. 44 
4 ^ S|S.(118)fe n7fl3 ^A>^( 131 )ofl cfltH ^7} o]7>^-o.3M) ^a>s. ^^H, 4 ^>^(131)°fl ^ 

TFT(133)-8- Sr ^"Ej)3 ^-4. ^1^^ ^ 33(116)7> A^l Tg^ofl ^ ^Efls. s)^^^ TFT 

(133)1- *g-n &± ^^-(134)^1 741^ &#o] 7l<8^4. T 1 * 33(118)7} ^4^(131)* ^44^ 9X1= # 

3^s(H6)7> 4^" ^olEjofl 4-g. ^<3"* m?^ a] 3:41(132) ^ 44^1 *^*4. °i 

^fls -^^^ ^4(135)4 4^ ^4(134)^1 71^4 7fl2: 4<a-44 444°fl ^-^ ^-4^0] ^ojg 

4. 



s ioj| £a]^ «>4 s-o], sai «-(no)^ 4 C> 1£(122)4 4 4°m(i22)ofl ^^4^ »A 4°ls-g- <?! 
»H^(124)* ^«144. a^l-¥-(llO)7> f4^a 21^- ^^°114 V A 4 o m(i22)7> °J?§4 fl£3 ^47l *fl-g- 
4^4 *4 4e1°ll 21*114 4 4°lS(i22)3-f el 4^ ^44°1 XH=la. 5.47} ^4^44. 2. i<4| 4 

44 71^ Tils 4^4(120)^ 4J:4 4^ 33(ii6)«Hl cfl4^ 7l§ Tfli ^44 47>44- 



£ 3*. *s«sl «3»?g sa] #*|7} 4«14^ 1r44 44 33(118) ^ 4^4 44 33(116)34^1 ^^(131) ^ 
4^4(i32)°fl 44 #^=1^ 4^^i a^g-a- 44^^ £^01^. £ 3^ &M4, x ^ 44^^, VGi 4*1 
VGn-8- 4 444(13D°11 471-4^ 44 4^3 4^4 44 44^Ji &4. s. 3°fl £a]^ H >sf £01, i7fl^ 
^4-^(13 Don* ^447> ?]7}h)ji, ^a> A13 vgi 4*1 VGn4 n7H3 ^44(131)A3 44 #^3^r 4:8:014 
VD^ 17113 43:4(132)^1 4^3^ 43:3 4^4 44M1J1, Vcom4 44 4^(135H1 °j7>iElfe 43:3 4^4 4 
eI^ji °14. £ 3°fl 444 ^°fl 4°1 A 1, 43: VD^ 4 34 3M£|ofl 44^1 43: 434fe 43: »H, 43: 
Vcom4 «a^4 44 4jl ^I4°fl 44 4343 QS= 43.34. 



^7fls-*1 S-2002-0029619 



^-(134)^1 °17>€ 4-§-°<fl ^a>a}o1 ^4^1 -fr^sH. i =a)!°i 71^-23 Jf-4#-§- $3*MI o)6\) 

tflsM, CRT^ #7.} ©1**M £4 ^4* *8^4. LCD tt-ftS) sUl* fl* ^-f , #aJ- igAj- f-2} 

o>7l^Jl ^-^7> ^7J4. ZL ^flSSl -§-^ ^5L7> i=.^7l l*Jfro] ^ O.S ^4€4. ' =L 

^4, *|i7> ^St-^" nfl, 1 *£*L 7l^V iflS. 7)1^21 £2}-7} 4££.^ ^ S3. ^ 7l 7> -§-<?V -fr^o] tgtfl^T}. 



Zt&|4, ^71^- {Mfc -fg" a)«t|^nV o>7l5)^ ^ o] ofl^JI LCD ^Vofl SAlHl^ 3^,2. 

71^31 A^g-S^ ^ofl Sl«(|Ai£. o>7l^4al <&B)^ &4. °1 fe NHK «o V * 7l#<$^ ^-(4* 1999^ 

General Meeting of The Institute of Electronics, Information and communication Engineers, SC-8-1, pp. 
207-208 %2l) 6 \) SH*l 1L3LS\SL &4. o)is} t LCD 2*1 3fe S^* ^SJ-aI 71^31 A^^fe ^efl£) *g-^ofl 
<i>7lsl^- g-*HS°l| tfl«j), CRT 2} t 1 * LCD^ ^ wj-^-g- ^*|^4. 



£ 4a ^ 4b^, ^ a*-i°H t«*r^ CRT4 LCD4 a a] #2} a^ ^4-f- 44\S4- £ 4a^r CRT2} a^ 

-fr^-S- 44^3-. £ 4b^ LCD21 Al^ -§-^-§- 44^4. £ 4a°fl £a]^ 44 ^-o], CRT-fe- #4 «H ff-jaal S^s] 
*§#*W a]^^a1 ^el^o) Al . ol D> ^ ■g-sj-fe, ^44^ <8&±*& S.A] cfl44, £ 4b2l LCDfe 

44^121 tfl 7 ]<Qo} ^ nfl^-B] 4^ 7l<g°fl ol» nfl^l 1 7l # RX\ ^ SA] 



olaitb ^* CRT ^ LCD ^1 a a] s) ^-f, i 5a ^ S. 5b<^l £a)^ b>s)- ^ ^a17> ^5>oi^l 

4. i 5a ^ £ 5bfe CRT ^ LCD ^) ^■^■Br I^lt ^ i?-*sl 44^1^, £ 5a^ CRT^ SAHf 

M-El-vfljl, 5. 5b^ LCDS! I^mt 44^4. £ 5a ^ E. 5b«H 5ft ^-M. fi^ft^. JE^cq x ^^=0.3. ol^f-^rf. 

£ 5a°ll £A]^ «><q- ^-ol, CRT -JHHfe tfl-g-^ fl^H Ht»l SAlEl^xH) tfl*>^, LCD ^1 

a^, Afls.^: 7l<a* ^S>7l ^^14^1 l o]^fi] ^-Aj-ol ^fl-^-cf. 



S. 5a $ S. 5b°fl £.Al# a>4 ^-o] 5^^^ a>^-o) ^ % -f , n -f-JH}-* £ 6a ^ £ 6b<Hl £.a]^ ^J^ 

^ a]o]^4. £ 6a ^ E 6b^, CRT ^ LCD ^Hl aA]s>^ ^-f ofl, A>^-ofl s]«fl a]o]s!^ ^ 0 ># ^e r 7l 

WE^^,£6au CRT 21 7j-f s. 6b^ LCD^I ^-f » 44^54- SL 6a<Hl 3E.A]^- y>sf ^-c»l, CRT Aj-ofl 

^•■i- SA]^- 7J foflfe, O^lg Al^oflAi ^Al^ ^O] ZL Al^ o]^ol ^4 ^5}^ "S^- ^^4, LCD Aj-ofl ^- 

4-^ v ^- SAls-}^, A]z(-sl a]tV a^^- 3l4(visual time integral effect) ^<Hl 2]^ ^7fl SAls)<>| <>1 ^i<^l 

SA]^ j^Vo] f^^^ ^Efl^Ai a] £)<>!, ^ JfH^Ef o>7ltr i; r. 



5A] 3fl^^.(H4)2l 4 fl-dt ^^"(134)^1 ^-a> tHlolEl<Hl ^ #°}o} «?!7>5l7l ^ofl ^.Aj-oil ^-§-^>^ ; ?i < a-ar 

u o v Alsl<H LCD Aj-ofl f-^-Aj-ol sa!^ nfl ^-^^^ 5.^*0] ^^^4. £. 7a ^1*1 7d^, 4 ^ cflolEl Al-oH 

^- &^4r M o V ^l«rfe u o V ^* -M^^>^ £^014. ol «V^^- 71^-^1 o.s. i 7a°)l £A|^ u>sl- 

^r^ *«93g 714^1 ^ aAl7> 5)^ dt^ °l7>^r>£S. U « a^ES. «V^*>^ 5J0I4. <a 1 

^^Sl ^-^-t- aAltb ^Ml, 4^ €^1°11 ^- I^lt *8^M, 4-S-21 ol ^V^. SAl^-cl-. .ZZ.SI4, ol aj-^ofl rcj-sig. 
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33 S3 3^(114)3 3 ^333 3*fl £3 333 4it1 £3. o]a\i£ s_X\ 3tJ-°} *>olofl nJ-B}, s. 7c3 3\t 
£333 £Al^ 33 Qo), *}7} 33 £3 3vgJf(ii 4 ) 33 333 ^333^ 3^ £-37} 3333. 



°133- 3S. 33 >g-3* 333^ 3^3 ^-71)39-1279175: fl, 3711310-628112: ^JL, 3-711311-307892. 

*3 3333 33. £ 8*, £ 7a3 333 3^3 3313 33tt §-3« 333^ «i3 S3 333 ^3* 3 
33^r £333. 3 ^3*, 3?1 3-339-1279175. ^iL3 3333 33. £ 23 333 ^33 33 £3 333 
f-<S3 Jf 33^ -S-°J3 35l1- *33. 



J5E. 833, 5. 23 333 *33 35. ^33 47}^, * 35. ^-g-f (140), ^- 35- ^3(141), ^ 35. ?^-§- 
^33(142), ± a]5: ^.g. TFT ( 143 ) i ^ ^- a] j: ^^-g- ^a>3(142)-§- ^33 ^ ^A>Aj ^.g. ^3.(144) 

» i33fe 3 S3 33-§-3 3^.7} 35 -^^ls}<H 544. aij: ^-^--§- TFT(143)3 33 e ai j: 

-g- =^33(142)3 3^33, 35. TFT(143)3 ^ £3-£ ^ 35. ^3(141)3 i=33 ^ 

TFT(133)3 33 3 3^ 33(134)3 33 3«*r33 



33 ^3* £fe 33 S3 3333^, i 333 s^i 3^(134)3 ^3 tfl-g-*R= 333 ?17>£|J1, a^,^- 
Aj- HHe)o1] tfl-g-^ ^oj-o] 3^(134)3 33€3. 3#3" 33 £3, ^3-2- 5. 7b3 333 3<i I*H^ 
Qo) t 3 ^a>a1^. o.s. ^-§-.2.5.3 333 3-}5€3. ^, £ 7a3 £.3€ 33 ^AHi-ffi. %.x\d\] b) 



^1 H-S-^^s. ^- 3^°1 ^^\7) 3-^ 13-7]- t^M^i ^ 5-^1 7> 544. ^t!-. ^ 3^°1 



a1 ^-3^ €^ ^}&°} afe 1-3^ ^3 3^ 13Si 0 l ^3 3^-a- a 3^ ^ 5U3-. 5*. ^ ^3 

o$| ofl Aj. 7 l oPjg ^a] ^-3<H] A>-g-37l<Hl 3 ^^37> ^1^€3. 

#^3 t-^ S 3-8- 

^3 31 3<^ofl 3# K x\ ^3^, a3 3^-^-3, #3 3^ S3 3^-¥-» s^3^ 3 3°ls3, ^3 3 
33 S3 ^-7} 7} 32 33 a.3 31 3333 33- 3^3 3fe 3 33s 33 a^-33, 33 S3 
33 3i 713-1-3 ^-tf-i- a33^, 33 a3 3^^^ 33 32 33*3 33 33* a33^ 3* 33 ^ 
3. 

-g- #33 32 333 3-E- 33 S3 33^. 33 33 S3 333 333. 33 3 33s 33 3s.^, 33 3i 
71333^ #3 333 33 32 71333^ «1*3 33* 333^ 33 33 33:3 71^33 37l 3 33S* 3 
33^ 33 33 .°5. 33- 
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£ *I13 <3# S.^ #*lfe, #7l ^ i A 1 #*H1 #7l 5.A] 5fl^^-^ <^J=L 7 } s) 

# iWfc 33* ^3 -OS. ^-4. 

€- #^31 7)H Efl^l <4€- #*lfe, #7l ^-*lofl # 7 1 ^llfl+fe ^r 2 ! -1* 

ji, #7i is ^ ^<H£ <g*M=. ^-71 2^ shj-.s.s.'M ^-^i- £*i*J-fe 3* ^ fctf. 

*^2] *ll5 3)<£°fl 4^" <^ 1^1 #*l : fe. #7l M.*} =S-*H #71 5*1 ^fll^rfe ^V^, Aj. 7 ) ^A>^ 

ofl Aj^^o.^. ^r^sl-al aH^l^ a] ^a}, a}- 7 1 Aj- 7 ] aI^a^ SLa}^ Hfl^l^ €* . #7l € 

3°l£ ojjf^ ^-71 el^! 3-#°.s.a1 ^.g. jeaI^ 3* ^-^^-S. 

-g- -g^fi} 7fl6 Efl^tofl n}^. ^ SA] ^-Al^, # 7 1 ofl^ A}-a|o)] Sl^^i, #71 ^iH7l^ Tfll ^Af 7]?H*1 7fl 1 ^ 

A>Ai-g- *A^^ »H Al^o)] ^.Aj- cflo]BH- #7l »H7l^ 7fl2 ^A> 7l?>oflAi 7fl2 ^A}.Aj-g- %Aj^>ol 

#71 7fll Al ^ofl 5]^ Cfl Ol &| ^ Tjl^M, #71 ^1 7]7l ^ #7l ^12 7)^ #7l ^A>Aj^- ^A}^ ^ 7l 7l 

# ^1 33* -^.2-3. ^4. 

-g- 7117 Sfl<>cHl 4€- 6»5§ ^Al #^m, #71 d|3 IAl #*H O^A^, A> 7 1 *]} ! ^A>Al3)- Aj- 7 ] *fl 2 ^AfAl A>0] 

6\) y^x}^ e>q-sl Till 3 ^AVAi^- d 3l* ifr^. 

•g- I^S} 7fl8 n<$<*} 33} SA] #*lir, #7l. ^ 3LA1 #^H1 #7l ^-# J&1 a] j:^. ^Aisj-jL p] j^j. 

^1 ^Isl- #7l ^lol7l ^ #7l el-ole sis. o)) °ja cj-AVl- d 5L^-§Hr 53* ^-^ ^4. 

-g- ^^Sl >fl9 Efl^ofl ^Al #^1^, #7l °-»?g ^Al $X°1*\, #7l Sa-f A] J:^, Aj- 7 ] ^A] 3^|^ 

-a^Cfl Aj- 7 1 ^-^-Aj- ^^Hl 7 > 7111 <y74miLCf # Ofl, #7l %^ #Efl# Uf^fe ^"^^S. «-tf. 

€■ ^"^21 TfllO Eflo^ol] 4= ofl^ ^A] ^-Al^, A> 7 ] 6fl;g S A] Aj-Aloll oJc^Ai, #7] 7%°] 7] ^ #7l ^1 ^7HlAi 

# ^olEl-1- ^A]SVJ1 #7l 7112 ^7HlA] ^X] Jl-# 3He1-I- ^ #7] 7lH7l^, #7| SAl «1-^ 
#7l Till ^7HlAi A> 7 ) HMElofl Cfl-g-^ SAl^i, Aj- 7 ] *fl 2 ^7HlAi Aj- 7 ] ^ X } ^ ^0]^ 
rfl-i"^ A^Al ^-Aj-^. X A]^ ?b4. 

^- ^^21 Tflll Efl^ol] n^S. ^ S Al ^-Al^, # 7 1 a A] A}-*H olo^A-1, #71 7)U ^7^1 a* *\ #*>^ "11^51; ^ 

#71 SLA] ^^Cfl Aj- 7 ] ^^«1« ^#3>S., Aj-7] ^^Ull- Aj-7] ^fll <y^^4 UllilSl-^, Aj- 7 ] ^.Aj- ^.^ 

AlJt» Aj- 7 ) A)H 7 ] ^ Aj- 7 ) ^ 40IE »]ol ^Sofl Tfl^-sl-fe ^"&/HlS7ll- i^sffe ^^Ell- C-l Aj- 7 ) ^Aj- 

AJJL^ #71 ^^«17> #7l Till °J^miiLCl- § nfl Aj- 7 ] ^ Aj-Efl-g- i+^ifl^ 5}^- S-^j O.S. 

^ ^"^21 7)112 Efl°^l o«7j ^A} Aj-A]^, Aj-7] ofl^ S A} Aj-^o)] oi^A^ ^7] ^ ^ A]^ Aj- 7 ] ^ ^ 7 > 

#71 7ii 1 °g7)m^ #* ^1 #71 «i«-# #eii« 14^^ 53 # s-a} o. a ^.4. 

^^2] 7)113 Efl^^l ^# ^Al Aj-A]^ Aj- 7 ] tf«Aj S A] Aj-^o)] Sa^Ai, ^-Aj- Cfl EjS. ^Al5|-J 1) Al-7] ^ ^ 

°lEl7> ^-S}-Aj. cflol^l- if-^ nfl, Aj-7) ^-AJ Aj-EflS. ^Eliflfe # 7 1 ^ E)lolE]S Aj- 7 ] «^ ej-olE ^c^ SIS. Cfl 

^l^^>fe ^"# ^t^-l- C] i^H, #71 ^-^-# tflolBl^ Aj-7] ^.^0)] 3£QQ t-ljolElo] S^16 £ ^.4. 

£ ^"^21 71U4 Bfl°o^l ^^1 #Alfe, #71 iA] A>AH] Si^Al, Aj-7l ^.Aj- ^->t^, #7] ^-# fflolEl 

7} Aj*l ^-# t-H^lell: afl-^t nfl, #71 «1## #e))1- t+El-iflfe Aj- 7l ^ cfl o] E]* #7] e^olE Sls.^ 



^ 415 ^# £Al Aj-71 5A] Aj-^ofl Xio^Ai, Aj-71 Sl-Aj- dlolE]^ 7)] 1 H^^l tfl* 

*1^ #"71 ^-# *}o}*] 9\ 71U ^-^-21- 7fl 2 EJfJ»fl fll-8-*>^ #"71 5l-# CllolElSl 7fl2 #7l ^# 

#7l Till iefl<?joll7.i a o v 7 i ^-# ^olElsl #7] 7))i a-Iaj-sI-^ ^laelaf, a o v 7 ) ^ 2 =aH<y°lH a o v 7 ] ^ 
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B||olB)Sl #7l m #7l SMJ- #7] 2)12 y l^*H, #7l 3"# ^H^S} #7l 2fl 1 ^--g-°l #7l 

W Efl o] el 31 #7l ^2 2t-&*l tfc "fl #7l a^-S- #7l *J*# *M3* 3*«Hr «l5I7l» 

^ ^-if S] 2fll6 Efl^ofl n}£. £X| #*lfe, #7l #*H a lS7lfe, #7l ^ ^o]B]Sl # 

7] 3*1 #7l Jj-# no]^Si\ #7l *fl2 ^2). ^.gtf Hfl #7l S*-# C«ol6l7> #7l 5*#* 2* 3 

^ig c,} Bfl<S=ofl n}£. 6»Pg #7l SAl #*M S0.°1>H. #7l ^ *(| 1 = 5)1°H tfl-§- 

^ ^-7] tHo]T£\S\ 3^1 ^4 2fl2 cfl-§-*Vfe #7) $-# CHOIRS] 2fl2 Jf^-* S^^M, #7l 

#7l 3}-# Cflo]BlSl #7l *)U #7l 5*1 Sfl^Jf^ ^# -fr§H Cfl-g-tT]-^ 2)U cflolE] 

S. #7l 3*-# ^o]Bla] #7l 2fl2 #7l aA] ^V^S) *r^9\ 3# *eH ^-§-«V^ 2fl2 



«■ »U8 Efl°<Hl 4# ^ 5*1 #71 °Jj^ 5*1 #*H Sa<H^, #71 SH}- ^f^Rr, #71 2)U =5Sfl^ofl 

■*1 #7l ## cfloiElsl *fli Jf^g- *\ #??Kr "HS-^, #7l..^l2. = Bll < ?Hl-*lsl #7l 2)12 JH*^. 3| ol el s}-^- t}^ 

#71 2f|l HSfl^MlA-lSl #71 2)| 1 ^Sl Jf-g. 01 Ol Ell- 3**H. ^ #7l 2)U HBH^HSl #71 2)1 1 

«-g- cfloielsl 7H^# ^1^-sVjI, #71 7fl^7> *)12 <a^m^.ci- e #71 ^ i4eVMlfe #7l ^-# *H Aj3i* 



^. ^-x|ai ^fli9 Bfl^l i4€- a^l #*1tt. #71 S A 1 #*H XI °H, #71 *# til 0 !^^ Hill^'Hl cfl-S- 

sj.^ Aj.71 ^.aj. Dflolelsl ^lU ttsfy 7^)2 Hsfl^^l tfl-g-sHr #7l ^-# ^olelsl 42 ^^*>^, #7l ^-# J&% 

J=L fe Aj-7] ^-AV dlolelSl #7l ^11 1 ^ ^ #7l ^Al Bfl^-^-Sl ^Sl ^#^-^1 tfl-§-5>^- 2)U J-K-Sl ^ °1 ^ 

♦ Jgsl^ji, Aj-71 ^-# 31ole|sl #7l 2)12 ^ ^-^1 #7l SAl 4^^. si 4^sl ^#^°)1 tfl-§-s}fe 2)12 ^21 
cllolel» ^sl*Hr 



^- It^sl 2)120 ^r^°fl 4€- fiAl #^lfe, #7l 5"Jg SAl #;*]o)l Si^A-l, ^ 7 1 ^-# ^rf-?-^, Aj- 7 1 2)U «e)l«a<Hl 

A] #71 2H)- ^olElSl Aj-7l 7-l#«Hr °)1J2.21S}, #7l 2)12 31 "2 °fl Ai 2] #7l 2^2 ^01^31-^ 

#71 2)U =eH<a°)lAiSl #7l 2)U -*H^Sl Jf§- C)l Ol EH- =L #7] 2fl 1 5- 3] °J °fl A"! Sj #7l 2)U 4 

cflolelSl 7fl^l- 211^-Sl-Jl, #7l 7^7} 2fl3 <a^miLl4 # «fl #71 *^ #Efl« #7l ^-# ^1 A) 

ilr 2)1^-^ *1 5i7i » a^V^ 53* ^-^S-e-s. ^-4. 



< -gAi^i> 

oig>ofl ^. AjAHisl s-^j ^^J, ^ ^^^l cfl*)-^ ^eW, -S- -a-^Hl^ ^^21 «=4lolui, «>1*> 

°)1 -S^* ^-^^ °1^* ^Alofls- iicf ^Tfl >if«l-5i ^g- t^sl ^2fl^9j ol «fl* ^^H^^^ 1 ^. 

a. ^-o>o)1a1 A>e)-^ a. ^-tgol oi§}oil -i^^l ^aH°11 th^^^l ^fecf. SE.^-, °1 ^-°H A 1 ^f€€ 

7>7> t *T Sl^ T 1 ^. * ^^^r ^ 1^-*>7ll S>7l ^«>ol 2^35=510^^ 
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71^- -i-^-Holc}. £ 9°fl ^Alofl^A^ 7 fl°}-g- ^-ff&|3j- ^^B](30)al- JL*1 #*1(40)7} 7fl 

•iS. -g^sM 3^3(30)71- ^ SAl *J-*1(40H1 312. cflo}^(D10), *7l dlol^(Dll), ^ ^ g>t 

(Jl)» 



7^1^ 3M3(D10) % d)olEl(Dll)^ £ H q-Ef^ 741^ OHeUDIOO) ^ ^f-7] cfl (D10D4 ^ 
Al^olcf. ofl^ l-o^, Tfli 3H3(D10)fe RGB ^^olJOL, *7l 3<WDll)te ^ ^ 31 °1 

^ oi^oi^- Al^(DE), ^ €3 i^-*Hr 3HeHi}. SMJ- #1 Ajjr(ji) °. ^EK30)3.JfE) aA ] ^ 
(40)3. #33^ JHJ- (312 c))o]e1(D10) ^ f-71 ^ola|(Dli)S. ^-^slfe ^13:)7> ^-^ < ?]^^ q. 



B]7> ^1 S^-©] 35^ 21^4. o] Sj-Aj #f a1J:(J1)^ 4* ^SHr <fl*iM *M£<>1 ^^(30) 

3. 7l^-sl<H SItt 3. &°1 S}ol «g<gol £)£f ^gi}. g^, cfs. oilSAi, ^^El(30)7> TV ^M* ^1*1- 

ji sK v TV ftMs^ #33^ 7l^Bf^ 7j}<a nflofl, zz. #M *M sflfs. -a 3}^-. 4# °( 

a-H. 3*3(30)^1 AV-g-xHl 2l«B ^-§-<L3 zi -a^ ^ satf. 



SA] ^(40)fe LCD ^l<H7l(42), ^ i a] 3fl^^-(44), *!3£*i SJ3.(46), ^tA}a} 33.(48), 7l^ 
312. ^<a- 1 v ^^-(50), ^ e1-olE(52), «fl aHE-g. o]^El(54), ^ ^ ^s(56)* £^-^4. LCD »H 

7l(42)fe ^4f-ei(30)s^ n°\mmo) ^ l-7i hmekdiihi 7}^°\ ^jg. fla( 46 )s. 

TflS t||ol^(D20) ^ $}o] A]J:(D21)1: ^Aj^-cf. LCD ^H<H7l(42)fe a* ^a}-a1 S|s.(48) 

S- #33^ ^A>^ ^|o) AJ5:(D22)» ^Aj^ji os^ 2 a1 ^^«-(44)o)l Slol^ ol^^fe spj- aA ] ifl-g-fr ^1^^- 

4. 



q% S.*) ^^1(40)^ ^^(30)S,^ ^-t Ali(ji)* LCD ^H7](42) £ ^ a^ 

56)3. #^*>7l fl* Al^ <=m ^(57)t £^4. 



LCD All<H7l(42)^ #1 AJJ: oj^ ^.^^ ^.^ AlJ:(Jl)6jl 712:^ JEAl^ nflofl_ ^ -f- O.^^ 

«o V Al* ^ S.A]& «8tt ^H^>=f. * £Al« ^tb ^ ^Aj-cH] 3j.^§io) on^ 5. A] ^ 

^-(44)S °1^-<>1a1^ saI fl£7> ^ ^§1-7} ^-SfH l^o 1 -* SA]^- nfl, i ^As>t4. 

ZLZ]^, ^-Aj-O.S.A^ 3-2|<y A>Sfl7> §i7l nfl*«^ ^ iL All- ^A§>Al ^rCf. Zl^Jl, ^-Aj- gig AjlfJ!)^ 7 ] ^ 

S><^ LCD *H7l(42)fe 7^12: tflolEl(DlO) ^ *7] tflolEl(Dll)7> *^-A}-ofl tfl ^ ^Jolxl, Xl ^Aj-ofl cfl^ ^o]^ 
» ^31«1-j1, ^l^Ai ^ S|S(46) 3 ^Rl T 1 * 315.(48)1- ^sH ?gAl ^-Aj-ol iAl^ nflofl^ i. I^f ^5}. 

Al ^jDL. Al 



El-C-lS 3lS.(56)^g , t *li«a^ ^A># -f-Sj) <y^E)^ gt Aj3l(Jl)ofl 7l^*H, °-^Aj j£Al 

(44)61 ol^^. S 1 !^ ^ e}olE(52)S.^-El ^-AjSl-^ ^-21 2)H*}i7 Aj^l- afl efole^. o]o} ej ( 54 )s. 

SAH 71 6l*J-fe iA] »8-xl^7l ^«flAi «j B}olE( 52 )3.-*fEl ^^l Sr* -a^g 

4. tb^, ^Al l+E^vflfe 5Jol^. ^^ofl^, LCD *H7l(42)7> ^- IaH ^sH ^H*l-7l flflfl-H, ^.a} 

^^si ^oflAi 21-oie(52)s.^.ei ^ v ^*>^ ^-si s&^v, 7i§ 7H2: la-^j^. 
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(50)fe £ 43-^ 7l§ 7fl2: ^^^(120)3]- -frA>*|.4. 



rq-g-ofl, £. io* %S«H S*l ^^^-(44)21 ^ofl cfl*M -g^i&cK s. 10* 3L4 ^^(44)3 3 
AjJiAj ^* $3.(46) t 1 * $3.(48)3.^-B| SAl 3f|vg-« (44)3. ^JL2l ^l^M $■*!* i+^j. 

3=*. £ 1CH1 M-E^^H ^131 $-^* *3H> V * S.*)*t *H n 1 * $3.(46) ^ ^a}a} t 1 ^ $3.(48) 44 

.2.3.* 3 #^5]^ -tlJl $^°13X, $-*Sl ^*°fl^r £ 3<fl M-^Hl $^Jlh *A>£ Al JL7> J7 A} ^ 



5. 10°fl M-Ef^S ^ S.*\ ^^-¥-(44)^ £. 2°fl i4-El-\fi ^ £A]^-(ii4)^ *M ^1 g *H2 *2} 71^* ^1^4. 
»U *3 7]$ Aj-ofli- n ( n * 4<3 i r) 71)4 *A}Ai (2 )4 m(mf 4<3*) 7fl2l ^i-Q(3)ol 3*}*g.°3. nB^^«H, * 
^Rd(2)4 ^^(3)51 4 37^- *e°fl Bl-a^J i7}(i^]| ^4)°} TFT(4)°1 a^s^ c^rf. 

TFT(4)4 7fl°lH ^a>a}( 2 )°11 ^df^M, ii ^=,g. Al^(3)ofl ^^$ji, j=5fi°l ^* $4: #^(5)°fl 

44 *^4<H *fl2 *el 7^* ^11 X *e| 7l*^ tfl^s^ <?l*Hl ufl $ jl, iTO-f-^1 ^ ^°fl 3*11 *3 7l 

* &^£4 <a^ofl 3.q-(6)°l «43<H $14. #^-(6)4 »n *sj 71 «tf<*| $^ 3^(5) A>o]ofl <aj 

3°! *«a£M sa^. 



^>^(2)°fl-fe 44 £ lO^Hs} -tl3:(VGl~VGn)7l- ?l7>^4. -ilJ^OHl^- 3Hh ^H^H cfl**|-^- £. 10 
ofl^fil *\$. VD7> <?l7l-€^. 5. 10°fl 44 £o], 4 ^a> aIj^VGI VGn)^ SH" 3H4* ^ 7l4(t 

1)4 * i^l-8- 7l?V(t2)°l 27fl2l ^A}Aj AjS] 714* Sfl-^tJ-. $-A> lHlolEl-§- 7]?Ktl W ^^fl. ^ V ^1 °1 

Biofl 14s. 7i<y 7^12: ^°J-ol $ih ^(5H H?}^. ^ i^l-g- 7i*Kt2H tfl*(l, ^ s^H 4^ 7i<a ^<a-©i 

$i ^^-(5)ofl ?l7>^4. 4 AlJ:-^(3)°fl^ $ A o v ell ol ofl 42 Tils S>-H1 nl-# ^'U-ol Stfl3. 



^. ^AHIS] s.^o] i ^Al-g- ^ 7l?b(t2)fe £ 10°)1 a>fij- ^-ol ^efl^ ^a>a^ ^ 7l?>(t3)2l 7121 1/2<H1 

Cfl-i-^q-. *<H, T^CGD-C tflolBl-g- ^ 7l?>(tl)ofl/i ^^2)31, ^ol£ ^A>Al(G2)oll 

21 *e ^VAi(Gl)o.3.-^E] ^-e)^ ^Hi( G j) fe ^ ^Al-g- a^^ 7l?i(t2)^Ai J=. a^l3 ^i^^^. ^ a^ofl 14s. ^ 

oj-o] S a A]-g- 74e» 7]?V(t2)«H^ ^A>Ai(3)ofl olyV^al, **(7)ol ^Hl-olje(52)3.^-El ^*>7l nfl^-ofl, 

21^! °m »el^ ^ $^°1 a^l^4. ti't-tt «>2l- ^"O], ± a AH- 21^ ^A>^^- fA|6j Ai^*}^ cflA], 

^A>Al(2)^r 4i2l " -T-^-" <y »5l^ ^ 7l) 1 S^ ^.3 ^^^1^. 



4*°J1, ^1 ^i^ a*l ^121 ^^l tflsM °l*l-2l ^^°il si<H>Hfe, ^21 ^aH4 

(2) Gl-Gn-i- °}-%-^ ^^(3) 44* *f$- Dl —Dm* <»1**H n 1 !^. tfl 

°lel2l Sa1*^a>a^ Gl, G2, »2l ^0.3. 1< j<n)Si^2l ^a>a^ Gj °fl A-j ^- 5^3. ^^-14. 

-T-^d, ^Ol&l-g- AiSfl 7l4(tl) O-3-Al ^A>Aj Gl°l Ai^^ol, O] •^•Efl^A-l Al^Ai Dl°fl^ Cfl C-l El ofl I^S ^ 

2t ^°d-°l ?J7>€^. ^V-a(Gl)^ ^^f€ TFT(4)^ * <$H7} ^ *^(7)2l Hfe $Aj- cflolElofl n}-# a 

Al7> ^Cf- Cl-*°fl ^ a A l* 7l4(t2)0.3Al ^A>Al(Gj)7l- Ai^$Jl, ol ^EHH Aj3lAj[ (3)ofl ^ ^AH] t^. 

•§- ^"a- 0 ! 9j7>€ c l-. °1 ^^ol "?17>$^, ^A>Al( G j)<Hl TFT(4)^- * ^• E) ]7> 5jol, -^^ *^(7)* ^ 

^A>Ai Gj2l ^ S4-g- Ai«} 7l4(t2)°l ^4^^, ^A>Ai(G2)7> ^A>$ JL, ^A^A} Gl* ^*2l *A> 

^- ^-4°1 Ol =Lc>|AlE}. ^A>Ai G221 4*^- ^AlAi(Gj + l)ol ^A^ol, ^Aj-Al(Gj)* ^A>t!: *A>^ o] 

^-olAlcl-. ol^: a>^7>Al3, ^A}A1 G3, Gj + 2,-21 ^©.3. ^A>Ai(2)* ^<^n}. c-lel^- «}-^oll sl^fl, K 
Al ^^^-(44)^1^ i ll°fl £Al^ HVfil. ^-o] nlAj-si ^. ^.^ S a1 ^^o] aAl^cf. 
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a}^ 3-3*1-8" -«d«l 7m(t2)7> <3j;§ SA] jfllgJ?-(44)fi] 712} *«8-V«i tf^sM Xi^r 1 S}-<S°1 -g-Aj- 

J|-* 3*1 «8 3(A1)4. * 3*1 c g^(A2)s1-, **> JHh SA] cg^ (A3) ^ 37 flsl sa] <g*3. t 1 ^^-. a^I 
^sj-^ofl 4^1, * ^ 3*1 *8 3(A2)fe 3E ^a(Dl) o.S *8-$.2.3. «>l*«i*. * fl-ig 3*1 <g<* 

(A2)7> £A} sfi^^.(44)^ ^^6| 5.^^, ^ iA| <8^(A2)S? ^-ffe 2*1 4 ^(44)2} 

1&.S.3. *71j1, ^ ^ofl Ai 21 ^ SA] <^?a(A2)7> A>A]*|-& ^^o] ^^-JI, ^Aj-^]A^ 3. £A ] eg erf ( 

A2)7> ^l^>fe ^3°1 ^tfl*!-^ ^--a-i(Dl) ol**^. 



°1<4 £°1 *H. *li -^*HH1 sa<H*4 l-sK 1 -* 3*1 •& ^ «o v ^lo>7i fl* ^ sa17> saI^c}. 3 

*1* *1^ 7l^r(t2)«>fl *1^5l^- ^Hd^ SHJ" Cflol^-i- Ai^ 7 ]lY<q °l^Ai A^^E) fe ^A>AJ^ ^o] ± ^-^ 

3*1 «8«KA2)4 £t1) ^tf. 1 ^°fl*i, * 3*1 <^^(A2)7> *H*|-fc ^$.aj S a1 a]21 =j Jf-w.idS.7} 

^<2=1*1 1££ €4. *>#€ 3 3*11- 3«-o.3.*q, «F ^ 5*1 <g<*(A2)fe •§•*> $-*> 3*1 <8<*(A1, A3);4 
^■o] ^a>a1(2)s1 1 a)-^ ^H-f-€i4. ne-lS-S., 5*1 ^*J-sl c^ig. ^^Ha-^s. 7)2) -S-^^Tfl ^cf. 



°l*J-2l ^^oil sa<H*m, **> *W3-g- *i«l 7l^V(tl) ^ 2*1-8" AiSj 7l?i(t2)# <S^# =l 
e|*4 flF- 3*1-8- *i^ 7l?i(t2), sR> ^M^-g- Aiei 7 l#(tl)£l ^31:51 ^cf. 



^--§-^1, LCD ^H7l(42)S.^-B] AlJiAi ^ 33.(46)3. *^3fe A3L t% o\ ^ (D20) ^ *l3l^ *lJl(D21) ^ 
^*>*i S|S.(48)S. ^*>^- *)M *1^(D22)* ©.a <^1*1«1-^, *^*j" ^ ^a] ^.aJ- 5 a] 

♦ ^-^l cfls}-^ -atg^-tf. £ 12fe LCD ^H7l(42)S.^-Bl Aij-Ai fls(46) ^ ^A]-Al ^ ^3.(4 

8)s. #^£)^ ^ *I3:s} ^*)H11- M-El-vflci-. <a«>ai^s., ««a^ ^a] aj-a]^ XGA f-sl cfl^^sl ^-f ofl^. ai^a} ^ 

-S^ 35.(46) ^ ^a>a1 ^ SlS.(48)^ ^-7flS ol ^.olAlcf. £ 12^ £ 9<>)1 q-Ef^ ^A]-Ai 3} 3.(48)71- 

37Bfil ^Al-Al ^.^ SlS.(48a~48c)S. °1 ^-<>1 a1 ^ ^-f* ^a1s>ji o^cf. a]^aJ ^ ^^(46)£ ^-^fls. o] = 



LCD ^l<H7l(42)S.^-El ^a>a1 ^ SlS(48a~48c) ^4°fl fll^H, ^*>^ iEfS ^>i(STV), ^a>^ -t^(VCLK), 
^ #^ ^l<H *J3:(0E)7} #^^4. LCD ^lH7l(42)S.^-El aI^aI ^ 3}jl.(46Hl ^1^ dl°lBl(Data), *] 

:M- ^Ej-E ^i(STH), *]J:^ S^(HCLK), *]J: #^ ^^(STB), ^ ^j'^d ^(P0L)7} #^^4. LCD ^1 
<H7l(42)7> ^A>Ai ^ SlS.(48a~48c) 4^1 ^*>^ ^*>^ €^ STV1~STV3« #^^1 ^e)-, ^^ 

°] *jJl 0E1-0E3* ^H«l-7l nfl^-^1, ^A>Ai ^ 2]S.(48a~48c)^ LCD ^H7l(42)<Hl 2)1%*] 7flt^ 



^a>^ ^eI-e %i(STVl~STV3)^ ^*>*1 ^S.(48a~48c)<Hl cfl3>c»l ^a> aIa!*}^ ^^0!^. 

^. ^r*Rd T 1 * Sl3(48a)^ ^A>^ ^>x(STVl)7> <^^Elc>l ^a>» 7flAl&>ji, ^a>a1 ^ Sl3.(48b)^ ^ 

*>% ^E}E ^^(STV2)7> <gn$o] 7flA]§l-Jl, ^A>Aj ^s. 2ls.(48c)^ ^a>^ ^e}e ^i(STV3)7> <Q^ 

7flAl^cl.. 37II 21 ^A>Ai ^ 5|S.(48a~48c)7l- ^aI^^- 1 =3]<y 7l?i-s- 3 ^-^-5)01, -g-l}-^ zl- 

71^-i- ^A>Ai Sl3.(48a, 48b, 48c)7> ^Aicfls. ^M-^l °fl*<=Hl, ^aI S(l^^-(44)7> ^o_S.^-B\ 
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^-7]^. 21H >as.(0El~0E3)fe ^}<d t 1 * 3 5. ( 48a ~ 48c) 7} safe ^Hd* ^V^a. Xlfe ^-¥-°fl. ^ 

ojo^a^ s. io* <>l-8-*M -S 1 ^ itIIs; ^Hd* ^a>^ 7i?Ht sH}- 7]?Kti)4 4. 3. 

A]^- -^^ 7l?>(t2)S. S-H-Sl-ji Sd4. 3-$ i^M^* ^ 7l7l-(tl)°fl Stl°H J^J- HH^Hl Tfli ?17>^ 
7l ^*j)A-l %^J^ t)-S. ^A>Aioll tflfH. * S A l-§" ^ 7l?i(t2)<^| Stl«H^ * S A H 4€- Sltf* ?17>S1- 

71 ^^4. U^M, ^-Aj- EflolBl-g- Aj«j 7l?V(tl)Sl A>ol^-, A} 3] 7]&(t2)<$ Sl<H^1 * 

*4€- ^ "?}-§• ?l7>«}7l ^tb ^Hd* 'SMflS. * 7l?V(t2)Sl A>ol^ ^-Aj- C-flolEl-g- 7l?i 

(tlHl Sl°H ell °1 ^ ^1 4* 7fl3E: ?l7>«l-7l ^ ^a^^- b)%a^ aJ-^ ^7} 5d4. *3 ^ 



£ 9 4$ «#^(30)S.^b1 *3€ «t -ii^M &* ^tS. £ 13* 3*1 £Al§ nflofl, L C 

D ^|<H7l(42)a^ ^1x1: M-B)-^^ E^ol^^solcl-. £ 34M. ^3 S*l (44)7} 7687flS} ^ 

*V"id* £^ ^-t-SI 1 H?fl<y-g-£l A13L1- M-Bl-^r^. VG1, VG257 ^ VG513* l«fi*l|, 257«i^, ^ 513«i^^ ^}Aj 
ofl °l7>5lfe ^a> aI Jisl zj-zj- 1+^-144. ^a>^o| 768711 ^-f , f^'ff s^S(48a)fe 2)11*1*3 ~*fl256^ 

^ s^a}^ ^a>^-ji, ^a>a1 3}3.(48b)ir 257&*$~ 512^5] ^A>Al^- ^A>S>ol, ^a>a1 zjl^. ^s.(4 8c ) 

^ 513^^-768^1^^ ^>Ai^- ^A>^-cf. 



Z. 13°»1 £.a]^ z>ol, a^] ^.Aj-^- 5a]^ 7J °-ofl^ 1 aajoj 7l7> tb°fl-H. A ^ flS(48a~48c)«fl 

cfl^o^ ^A)-*§f A^j.^ ^i(STVl~STV3)7]- 1^°> #^€4- nHSM. t 1 ^ S)S.(48a~48c)<Hl ^««Ai Aj ^ 

fl^^tf. aJ*1 ^-Aj-^ SA^fe ^ o.o)| sj-M-S] ^Hd^g- ^a>*>^ 7l?> 9i^Ai, ^AVAjo^ ^ ^ U )5 
^# ^7} 8i7l ufl^, #^ 7^1<H a] J:(OEl~OE3)^ *J- A o v S-f ^ItS. Aflo^c^. £ 133.^- El °J: ^ 

^^1 S5-^-°r £*lsHr ^ *a> tg^^, ^A>» ^^-ol 5J^ ^V^d^r l7fl^ ^AfAj^- ^ 

7l?>fil *}°H, "a^* ?l7>Hl^ ^Aj Aj-^7-|. -B-Al^4. 



^^eK30)S.-?-b1 ^ St* «H ^l^S. ^cl-. £ 14^ SAl^ nflofl, LCD ^lH7l 

(42)3.Jf ^ #^E]^ z}-# Al3l» M-B^Lflfe El-ol° 0 lA>Solcf. £ 14°fl 5tl°1^S. E.*] 3H^-?-(44)7> 7687fl^ ^ 
a]-A1 -°r ^-f fij l iefl°j-S-S] A)2f M-EHJjl, VG1, VG257 ^ VG513-8r 257«i^ ^ 513^1 ^|2] ^A>Aj 



i 14«=fl SA]^- H>2J. ^-ol, g-^-Aj-^. iaI^ ^ o-ofl^ 1 asfl^ 7l7> "?><>flAi, z}- ^A}# ^ g\ S.(48a~48c)ofl tfl 
t^o\ ^^(STV1~STV3)7> 2% #^E)<H, 27fl2^ ^a>a!c»] ^A>^cf. =-^* SaIs)-^ 

ofl fe _ -Sj-u).^ ^AHd-^ ^A^fe- 7l7j lfl°flAi, ^Bioll 27fl ^A>5]CH ^A>Ai ^ o] v_ ^nV^ ^A^g). fe 

^^T €-°-7> oJ 1 ^. #^ ^1°^ -<d^(0El~0E3)^ ^7l7> I7fl3l ^A>Aj-g- ^A}g>^ 7} ^7l<»fl 

fl-*«>l 1 Hetl'S^'Hl^ ^1^7> ^cf. *]o] a]J:(0E1~0E3)s1 fl-** 1 ^<Hl 
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^, £ 12°11 «>^. . LCD *!H7l(42)5.JfB) Al^Aj ^ SS...(46)oflfe SHr 3| o] a] o| tt)-^. 7j]2: #<£4 ^- 

<H] 4f ^«a-47> StJS ^#€^(2. 4°fl M-H}-^ STH(Data) #20. 3E. 14«*f] STH(Data)°H 

4«fl M-E)-^ °H*1fe $1*1 P1~P3«1H. #^ *fl°l ^1J1(0E1~0E3) AAQ ^"*3°1 StSl^. S. 14«fl 4^ «H°1H 
fe, 7687fl2l 3 «oj X ol 2 567l]S} ^A>^<H] cflg]-^ i 1^7} ^3>^^4. 



7} °1 ^-f, ^ **WS *H ^S(56)^ ^ (52)3.-^3 l^sHr fl3E* ^2fl2l a a} 

7> ^«l3Hr «1 &)-o]es_«-E] *3 ?]E>i4£ ^Tfl <a3*r£* ^<H^. 4^ £°1, -i-sH- £ A 1 A l 

°fl ^ f a>?lSf «oM*>7l a: sa]# «§€-tK aeW, ^ i^s. 3} 0.5. S a] bJ| (44)2} a a] 



oltf ^AlofloflA^, Uttm z;}7} fl*H 4^2} ^a}a} ^ flS.(48a~48c)* ^^1^31, <>ll-2l S> 

ufofl *A>Ai^.^- ^-^ SAl A2(£ 11 -3^*Hr 7|-f# oj)s. 1-<H ^^5]-S4. ZI&I14, oJj^ a 

ai s(i^^-(44)2i a a] 9X^ aAi <^^(A2)^ <a^s. -a^* ^ Si^. 



^ 3*1 ^^^H ^«fl^i, ^3 SAl #*\Si\ aAl U-^olM- ^ : S-^* SA]«>^ Tj^ofl]^, ofl^ 

a a] 4^^.(44)^ <a^-«>)i aAi^ 7^^.£ &t4. ^h.^ a^ 3-^Hi 7i?i§|-^ ^ ^^-^s^ a^isife ■§■ 

3<S ^ 4^ *Jg. ^ o^tj] ^^-4. ojj^ a^ 4 ^^-(44) vflofl -g-aioi ^=o] s ^. 

^-Aj-o.5.A^ ^ °.ti.TgE 7 i- 3.j7 > o-^<y ^ al-o. s.^vo^h o._a^E 7 ]. 4^(1999^ General Meeting 
of The Institute of Electronics, Information and communication Engineers, SC— 8 — 1, pp 207~208 



^, a^ 2fl^^-(44)Sl 0>U|J1, <a^.o)| ^£^S.Ai aAl§>^ ^-f olJl, Zt ^^Ol 

^-f^lfe ^ ^a^Sfe ^ A] O] 1^^ ^Tfl ^rf. O]^ a^ El ^ ^-^<y ^ *i o.^ A>7> 

2I-7I nfl§-oi4. nei^i, ^ ^-^si ^12 ^ahh oi<ha^, a^ ^-xi^ a^ -j^m ufl el-ols* aih^i^ ^. 

3* a^ ^i^-?-(44)2t ^shm- aAi^ -es-ffii-si ^^«hi 71^0^ ^, SA ] 34)^«.(4 4 )si. 

^3-Aj-g- aAl^ €£^21-51 ^^«l7> °J711*1 o)Aj-Ol ^^1^, ofljg S Al 3}]^ (44H1 aAlS)^ ^-Aj-o] 

Aj-c.]i4ji ^^V^, ^-t -y^(Jl)* «r°l Sl'tS. ^4. ^3 S^l ^^^(44)Sr ^^-Aj-^- aAl^ 

£3til7} Sll^ •a^l^l^.CfS ^ Tj^Loll^, -SjJg a^ Sfl\t^-(44H aAlEl^ il-Aj-ol TgA] ^-Aj-ol^J! ^-cJS> 

^ ^2: Jl* S.-f elTiS. tr 1 ^. 



S. 15*, a^ 3fl-i-?-(44)ST -SS^-fil-Sl ^^«H1 71^§}C«1 a^ ^^-^-(44) Aj-«fl aAlSl^ ^-Aj-ol 

o]a)^ c^«.s. 33-^*1-^ ^ell- -M^s>7l $ltr S^^l^. ^^tj(30)S #1^§>^ <Q#^ <L3, ^}^o] 

Si ^HlEflo] 7l^# A>-g-S>C^ ^el ^£-1- ^-O] JJCf. £ 15<H) olC^Ai, ^-^ 70* 51- Aj- tfl o] B] « ^A]^ O.S ^ 

3-«r7l Sl^V VRAM* i4Er\|tr. VRAM(70) iAl^-^ ^|o]e|* °^1^o.s. 7l^Al7l^ ^-i3?l ^ ^ ( 

sci)4, 3^-* ^ai^jos. 7i^Ai?i^ is-Aa^i ^^(sc2)oi ^1^-^14. 
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^SHg-g- 3^Hr «*f-3l9lM-go| 7l^« ^-f, i£-i3!l °J3(SC2)°fl 33€ *33* 33 £3 ^^^-(44) 
iflsj 3*3 ^^Hl 333* <g3(Rl)3 *-i3H <83(SC1) 33 3".iL€4. SE.^-, *-i3? 33(S 

CI) ^3 JfSL(R2)fe *3 33 S3 ^^(44)3 S3 ^^-i- 43\fi4. 

°J3(R1)3*. ?] 33(4* ^3, ^* 33 *)-§- 433* 3337} 7l3€4- S33* -2-^ 

33 33(72)*, i£-i3? °j2USC2)3 <g33 o_3 3333 *JHM 33, *-^£l€ °j3(SCl)3 
33€ 3 ^3* 433* 3337} 33€ ^^(Rl)°fl 3"*€ 333(Im)-I- ^33-a, 33 S3 33(40) 3 
3 o] 33- 3 33 dm)* S3 34. 333 ^3* f^efl^&l .2-333 3** ^33 33 3*3:0. $14. 



* "£33 *j|2 -^AH^Ht. 33 ^3 33 *33733 33 3-1* ^3 3-2-3(74)3 f\ ^3 3<* 317 
alia 33.(76)7} 3*^4. *33/33 31* °J33 32-3(74)* 333 *3333 3\i33 3*» 

333±r ^33 31 33&-§: 333^. $a4. 3 ^^si »u 33&* 33 £3 3^(44)3 ^-333 5.3 <gq-& 

333^ cg^( R1 )3|.s) 3330I3. £3 ?1 S3 3<3 3#/3^ 3^.(76)*, *-i3? 33(SC1) 33 ^33 71 

^e)« 433* 3337} 33^ 33(RD* 3#33, ol 3<*(R1)3 cnq K X\ 33^(44)3 SAl 33^ 333 

* 3 3(R2)33 333* t^^jL, ©I 333»*33/33 33 31* ^T^m 32.3(74)3 7l^^ 4l33 3 

1 33&3 3IE3-.2.33, 33"3 *3333 3333 3*1- 3-433., =L 3"4 ^31 33 31 3.5UJD33 #3 

34. S3, *333 5} 3. #3:3* 33*, 33 333 <3}-8fofl S-^-Aj-ol i^S) 33* i^Jl &4- 



4*3, * 133 33 ^AHHl n}=. <5«3 ^A] ^-^1 ofl tfl^H ^^^r 1 ^. ^ ^ ^^21 »13 ^A]^oi] 4^. 

SAl ^xlsl ^-8: M-El-uH^ 7l^ f^Hom. S- 16°fl M-^^fi €■ ^^2] ^13 ^ A l ^1 °fl <4# S^l ^lfe. 3" 

£ 1621 ^ JtX| £ 9<>fl ^#^(30)2.^ fl-**^ -tl^(Jl)!- A S^tb £ 9°fl 

v+El-vB ^1 AJ A] o^l 21 <X7$ &X\ ^Sft}S4. 



£ 9°11 M-Bf^ ^1 ^Hofl^ ^.Aj- ^if A]J:(J1)7> ^^El(30)S-?-El ?^°l7l nfl^-ol], J^o] ^S}Aj- 

oi^js) oja.§ ^*V^ flaf 3^b1(30) vfloll -gAItt SX^r. nem, »13 ^Al^oflA^, g_x\ ^-*1(40) 

7>S(l7> 3-Aj-ol ^-^-Aj-ol^^ c$*j-% ^-Aj. ^ ^3.(60)1- 9X°] 3^^(30)21 ^^-g- 

J£ 17^r, 3-^ *1 33.(60)21 ifl^- M-Bj-Lfl^ 7l^ l:S.£.ol4. 3 A J- ^rt 33(60)^ ^efl2j ^2.5l(62)2> 

wlS/^^ 33(64)» ^01*4. H312J ^1231(62)^, 3-^^ (30)3-?-El #^3^ 3^ 1 71^^ 

4. aliE/^ 33(64)^ 3^(30)3^ #^S]^ 3Aj- eHo]b13, ^}o^ v^s.^ ( 6 2)ofl 7l^3°l 5^ 1 5.^1'y 

^3 3a> 31 ol eh- almsl-al, 3^ >0 1 : §-3-^?I^13 °l^-» ^-^4. 



^ofl, 3AJ- 33(60)3 ^^Hl tfl^}°l ^^^4. 5. 18a ^ £. 18b^r 3 A J" 333 ^^33 ^ 

s.^34. s. I8a^ =«R«3 ^12-3(62)^ 33€ l H^l'3^i3 3^ 1HI0133 <g^i* 3-3^31, £ isbfe 3^^ 3 
^3(30)3-^-3 ^^fl #3^ H333 3-* ^13321 <a^l» 43hS4. £- 18a ^ s. I8b^l 43^ ^^lAi, 3^33 
^°iSr 7>333^ ^-3^3^. 3*33 01*33 4343. SI4. °133 J f-33"3 3)3°!, »1W 33(64)*, E. 
3°tl 3°fl 5a c> 13 33- 33371- 433 ^°]], 3*3(30)3^3 #^3* 33 333* *33-i- 433* 33 
3o]E|e|-ji ^334. 
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SA] ^^ol 3)-o].A^ ^A]^o1]Al B}<2]- ^-Ol LCD *IH7l(112)-I- *1H% V ^-^JE, 

^1^(J1)7> *M ^o] ^ ^ °ic}. ol nfl, H3l<3* tflAl, =31^* 4^ -t^^f- <3^).£>.5. 

42 <£ S-Tiq- olitq- 3]°13^ ^-5j-^o_S. ^€4. 



-g- t^S| ^fl ^TJO] 7}^}t}-. <4« l-'g, ^"71 ^AHU-oflA], l 7 fl^ ^A>A^^- ^A>S]-^. 7 ] #* 3} 

Aj- ^Ol^-g- AllS) 7l?i(tl)3l- ^- ^Al-§- A1^ 7]^(t2)AS. flfrfia^, ^ SAl» o^es 

S^th Zte^i4, ^- 3LX\2\ <>]<% ^H)^ &od}, £ 7a tfl*l 7d» °l-§-*M ^ifr frfom, £ 8<^1 M-Ef 

<3 T»-S* £fe ^ S A 1 ^-§"«- *T ^- ^-^S-Ai S-O] ^A]^^ Tj^-oH 

c-flolBlo] <a-^-<Hl SKV-°- S Ai ^"^* £Al^-o.s.^ ^ ^u>dS7} 4- ^- t^^- 3-§-*Hr ^o] 



^l<H*>fe S,^Aj-o] SAl^^ 7g -foflS. S>^4. 

aAl^^s. ^ £Al ^^71- ^^-€4. ^sH, ^ ^U^H?} « 0 i-a1^ ^ °X*\. 

Sj-S-Ol ffA]^ Ifl, j£ A] AH<H J^S.^ AjAl S^-Aj-^ oJ« £ ^ ^^S. cj^ SA]«:>^ tflAj Aj-^A> ^ ^-Cf. 

A^%V ^^.7> §171 Ifll^-ofl, *^Atb i:Hl7l- 91^. 

(57) -^¥^ 
^T 1 ^ 1. 

oJjTg a A] Aj-A}^ ^^A-1, 

SAl 4^^-; 

aJ-71 SA] sfl^^l- S^sl-^ a« ^ 

Aj-71 «« el-ole^ |>7l7> 2112 71^4 4l 7l7i-oflA^ £\ ^ «fl e).olE a|1<^ sjS. 
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^7] 5fl^^ ^"71 7l^]Ai ^g-S}-Aj-,g- SAl^JI, ^-71 i*l JflTg^-fe *|]2 7] 7_V°f| A^ ^ *1 J^-fr 5.^1^ 

^0.5. ^fe 33 s^i 

^T 1 * 2. 

Jl°fl 7l^5V<^ Aj- 7 j eHS* *)H°V& f^JiLS «fe ^ SAl ^"^1. 

3. 

Xj-7l SAl Sfi^Sl <a-?-7> 21-55 JHJ"-fr aAlSj-^S., XJ-71 #Aj Aj-tflS. l-f B^tfl ^ Aj- 7 } ^.Aj- ^ Al^ofl -g-^ 

Ol Aj-7] S Al *(^Jf* ^H^-fe ^H7l» Dl i^-fe ^* f^AS SA] 

^T 1 * 4. 

XI<Ha1, 

-*7l SA] a^Jf-^ ^2] ^Sr 3L^KH, 
^T 1 ^ 5. 

-#71 SAl Bfl^^-^ 
^A>A1; 

A ^7l ^A>AJ4 XJ-71 AlJ:^5l il^^l BflAl^ -i 

A}7l >t ^ *\o]5_ <^:8=Li=. ^7} 51^ S1-AJ-A5.A1 ^aH-§- a A] s->^ ^ -|- ^ 9™ ^ . 

6. 

*i|5*J-°fl ft 0 !*]. 

A>7l ^Ol7l^ *lll ^AV 7l7V°fl^ 2)U ^A>Ai# ^-Aj^jn *fl 1 AljLAjofl ^ v% o] &\ S. -^j-nl , Aj- 7 ] 7l ^ 2)12 

^A> 7l7V^Ai *fl2 ^AHH* ^S^Jl Aj-71 ^11 Al^Ajofl gj^ C-HoI^S. ^^d}, 
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#7l ^1 7lttU #7l XI 2 #7l ^A>A},§- ^A>^7l ^ ^ 7l -g- 7l ?> ifl X| 3L^3fe 3* f^lS *Hr 

*1 #*|. 

^Jt 1 * 7. 
*ll6#X] &<>H. 

#7l Xll ^>A14 XI 2 ^>Aj A>o]ofl ^<H£ «Vl4^ ^1 3 ^A}A}-§- ^ ^ f^O S S >^- 

SA] #*1. 

XI31HI 5a°H. 

#7l 3K V ^rt ^t#*}ji o} j^j. #<g ai^§ ^. 7 ] xi«H7l ^ #71 q eMm ^ j^sofl xl^Hs- <g^ 
» i^sVb o-s. sfrfe ^ s.*] #*1. 

t 

XI 81M SW-*!, 

#7) 3}"# ^-f AlJ^, ^-71 £A] XI ^ ^^Cfl #7l Jg-3}-# ^^U] 7 > 2)1 1 ^^^^.1^- # nfl , #7] #Efl# l+Ef 

Xlfe SAl #*1. 

^T 1 ^- 10. 

^19-^-^1 sa^A-i, 

Aj-7] XH7lfe #71 Xll ^7HH cflol^S ^Ale}31 #71 Xl2 ^^cfl/l ^-# XI o) ^ S. ^Al«->^, 

#71 XH7l-b, #7l SAl X)^« XH*H, Aj7l XI 1 ^7HlAl #7l §3}-# 3|°1eW cfl-§-§>^ ^#^- ^A^JI, 
#7l X12 ^7H]A-1 # 7 ] 7$*] ^-# dHEHl tfl-g-^-fe 3}-#* aAl§>£S. ^ S^)0 S ^ 6B ^ ^ 

*1. 

^T^J" 11. 

*fll0#Xl 5d°H, 

#7l XI 1 <3Xl£M- *WHr Xliel; ^ 

#71 ^Al X)^ 33 XI #71 ^§-3}-# 33*1* #7l #71 XI 1 ^Xm4 Hi #71 3*# ^-t 

#JL1- #71 XH7l ^ #71 «A e)-olE J^ofl Xl^l-^ ^#/HlS7l 

#71 $-# AJJ:^ ^7) ^^«l7> #71 Xll °JXm^.l4 # X| #71 #X| ^Xl^r ^$°.S. ^ 

12. 
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#7l $•# ^rl -tlx^ #7l ^^«17> #7l a(i -3 741 53:22.1=1- #?1 Hl%# ^-Efl* ^^Hl^r 3# *3 .2.3. 

33} 3.*) #*1. 

13. 

*ii8*j-°ii sa«H^. 

3-# ^a]§>J1, #7l 3}-# eflolt|7> ^3-# dlol^l- tfj|, #7l #Bfll- M-El-xfl^ #7l 3H V 

cfl o] b^I- #7l «j efoje ^ ^s.tffl afl^^ $-# ^f-?-* O) i^H, 

#7l *a*# ell °1 ^ ^ #7l *SHW €€€ ^olE]ol «^ SA] #*1. 

^n 2 -*^ 14. 

#7l JHJ- ^t-SRf, #7l ^-# HH^} =3*1 ^-# 1*M3# "fl, #7l UHHj #Efl-I- M-Ej-lfl^ #7l 2}-# #t 

tHI ol #7l bj} e)-olE ^ ^s.ofl ^sHr ^J-g: SVfe ^ S*l #*1. 

^•T 2 -^ 15. 

-^-71 3*# ^H^lfe H^tHl ^-5-*V^ #7l 3*# Cflol^Sl *)U -^-g^ *)12 = ^1 °J °fl ^^Hr #7l $-# ^OlBlSl 

#71 g-# ^t^-^r, #7i *m =^<aofl^i #7i s*# # 7 i *u x-wr^ Bfiseisi-, #7i »i2 s^i«a<Hi 

*1 #7l S*# HH^S} #7l »ll #7l 3l-# tfl ol El Si #7l *fl2 *lSSH, #7] 3j-# HH^S} #7l *)U 

#71 HH^S! ^7] ^)]2 ^4 41- nfl #71 3}-# mlolE)7> #7l ^# bIM^* 3# 

Sl-fe Hi 5I7l«- S^fe 7$Sr ^^SLS, ^ <*<^ &*} #*1. 

^^J- 16. 

*fll5#°l| 91°!*], 

■#7} *}M7}$±, #71 SHJ- EflolE]^ ^V 7 1 Jf^o} ^-71 S*-# #7l *fl2 ^4 ^ #7l tfl ol Bl 

7> #71 ^71 Sl-#-i- S^-SHr $2-3. ^* ^-^-^S. ^ #*1. 

17. 

*114%H1 °ic>l^, 

#71 ^# t-flolEl^ =efl^ofl Cfl-g-^>fe #71 ^-# n<>]B\2) ^1 ^4 ^2 HBjl^oH tfl-§-*Kr #7l ^-# V]]°]-E]3\ 

^12 ^-^--i- i^-sV^, 

#7l ^-# #71 ^-# tfl 0 ]Bl^ A o V 7 l ^* #7l fiAl 3fl^^ ^fij ^.g, ^.^o,] tfl^-^ ^1 4^ 

o} c^oltls. «-^"*>j1, #71 S*-# cflolElSl #71 ^12 ^--S-* #71 SAl Sfl^^-o^ ja^ofl cfl-§-gl-^ ^1 

2 4^r2l Jf^- cfloltls. -S-^o}^ s.^ ^^g a^l #^1. 
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18. 

*U7%M1 $1°]*], 

^•71 *fl2 C|| Ol El ^ 4# Aj- 7 ] Tfll #71 *fl 1 ^-g- Efl E)« 3 *«H . ^ £ -j^ Aj- 

71 ^11 HBfl^oflA^ am Jf£. T^HE^ 7H^1- *W}JL, 7^7^ ^2 Tfl ?JtJtt^ # nfl ^ 

^Vefls. v+El-vfl^ ^7} J^tf -SSLM: ^^Rr alS7llr 3* ^ X^l ^^1. 

19. 

*fl2 ^-g--g- i^H, 

-8-71 J*-* ^l^Hr, ^"71 2H> cflolB]^ ^7] *fll if-g. iflofl ^ SA] 3flv^£] ^#^^] tfi-§-^ *fll ^ 

Si ^ Cflol^l- ^Sl«1-Jl, ^7) cflolBlSl ^"71 *fl2 J?-* ^-71 Sfl^Jf °1 cfl-§-*>^ 

20. 

^7l JUJ- -8-71 *fl 1 = 3fl<g<>1H Aj-71 ^-Aj- EllolElol Aj- 7 ] JjL«..fi- ^ nfl-EE) £K 2)1 2 

A^ ^7) *{|2 Jf£- 3H&|<q.^ 4# A j-7l H^l^^A^ Aj- 7l ^ U a-^Sl -!f-g- iHlolBll- ZL ^ # 

=1 Aj. 7l ^)ll H^ol^AlSl Aj-71 ^1 M.^fil Jf-g. t-llolBlSl 7fl^» *fl ^KH, 7fl^7> *f|3 Tfl &Jitf # "fl ^ 

%^ 4>Efll- M-Bl-Xfl^ Aj-7] j^J. Al^S- «lH7l* i^-€r>^ ^ SA ] ^ 
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